Methods: We will measure the impact of the OCD?
Not Me! programme on OCD symptoms using the Children's Florida Obsessive Compulsive Inventory (C-FOCI), and both the self-report and parent report of the Children's Obsessional Compulsive InventoryRevised (ChOCI-R). The impact of the programme on OCD-related functional impairment will be measured using the parent report of the Child ObsessiveCompulsive Impact Scale-Revised (COIS-R). Secondary outcome measures include the Rosenberg Self-Esteem Scale and the Youth Quality of Life-Short Form (YQoL-SF). The 21-item Depression Anxiety Stress Scales (DASS-21) will be used to measure the impact of the programme on parent/caregiver distress, while the Family Accommodation Scale (FAS) will be used to measure change in family accommodation of OCD symptoms. Multilevel mixed effects linear regression will be used to analyse the impact of the intervention on the outcome measures.
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Trial registration number: Australian New Zealand
Clinical Trials Registry: ACTRN12613000152729.
BACKGROUND
Obsessive-compulsive disorder (OCD) is a significant psychological disorder, affecting 0.5-3% of children and adolescents in the community. [1] [2] [3] [4] It can significantly disrupt academic, social and family functioning, and is associated with deterioration in school performance and poor peer relationships. 5 6 OCD often continues into adulthood 7 8 and predicts risk of future psychopathology such as social phobia, depression and poor social adjustment. 9 As such, early intervention is considered imperative.
TREATMENT OF YOUNG PEOPLE WITH OCD
Cognitive-behavioural therapy (CBT) in the form of exposure and response prevention (ERP) is the most evidence-supported psychotherapeutic intervention for youth with OCD. 10 11 Moreover, the relative safety of ERP and the robustness of treatment response in comparison to psychopharmacological interventions support it as an appropriate first line of treatment for young people with OCD. 11 12 This treatment approach utilises a number of therapeutic strategies that aim to teach young people to confront anxiety-provoking stimuli (exposure) without using safety behaviours to reduce anxiety (response prevention). 13 Despite the significant amount of evidence supporting the efficacy of ERP for youth with OCD, there are notable limitations regarding the availability, accessibility and administration of this treatment approach.
14 For example, ERP is underutilised by mental health professionals, 15 16 potentially due to the fact that it can be time consuming and expensive, 17 and individuals often suffer from long delays in accessing effective treatment. 18 Timely access to effective treatment is critical in OCD as it has been found that rates of symptom remission decrease as the time between symptom onset and treatment increases. 19 Given the suboptimal state of effective treatment delivery, it has been suggested that a stepped-care model is a promising treatment approach that maximises clinical benefits from the available resources. 17 20 This approach prioritises the availability of treatment options at a range of levels of intensity, and encourages the utilisation of evidence-based treatment at the least intrusive level appropriate to the severity and complexity of a patient's symptoms. 21 CURRENT INTERVENTION: DEVELOPMENT PROTOCOL Internet-delivered CBT (iCBT) has been increasingly investigated as a potential solution to the aforementioned issues with treatment accessibility. Evidence now exists for the effectiveness of iCBT for a number of different psychological disorders. 22 The majority of existing programmes are therapist-guided, with clients being contacted usually by email or telephone at least once per week. For young people with OCD, therapist-guided iCBT has been shown to be effective. 23 However, fully automated, self-guided iCBT programmes for youth with OCD have yet to be evaluated. In keeping with the stepped-care philosophy, it is important to evaluate the effectiveness of completely self-guided interventions as they offer a widely accessible and more resource-efficient treatment option.
Based on the need to advance the stepped-care approach to early-onset OCD treatment, 24 we developed OCD? Not Me!-a self-help OCD treatment programme for young people aged 12-18 years that is administered fully online. The programme involves eight stages, and includes established components of ERP, namely: (1) graded, prolonged and real-life exposure to distressprovoking internal or external stimuli; (2) encouragement to reduce, change or eliminate anxiety-reducing rituals; and (3) challenging dysfunctional beliefs via the provision of corrective psychoeducational information. 25 The programme is designed to respond to user input, with a number of different interactive elements. For example, ERP exercises are automatically ordered in a hierarchy based on the anxiety rating the participant assigns to them; details of these exercises are carried through the programme and displayed to participants at the appropriate time, participants are able to view their treatment progress on a map as they complete the programme; real-time extinction graphs are displayed as participants input anxiety ratings during an ERP exercise; and graphical feedback of OCD symptoms over time are displayed when participants complete weekly symptom measures. The treatment framework also incorporates the use of metaphors, which has been found to be a clear and engaging way of expressing complex or abstract concepts in CBT for young people. 26 The eight stages of the OCD? Not Me! programme correspond to eight treatment modules, designed to be worked through at the rate of one module per week. An overview of the content covered in each stage is provided in table 1.
While the family context of OCD is understudied, extant research suggests that rates of parental OCD, conflict between parents and children, and parental-expressed emotion are higher in families of children who have OCD, 27 and that these factors influence treatment outcomes. 28 As a result, strategies aimed at addressing family accommodation of a young person's OCD symptoms, reducing parental distress, and improving family communication and problem solving are also considered to be an important aspect of treatment. 28 29 In order to assist parents and caregivers to support their young person to complete the OCD? Not Me! programme, a stage-by-stage parent/caregiver resource component was developed for parents and caregivers. In addition to psychoeducational information about OCD and tips on how to help young people to complete each stage of the programme, this component also contains strategies aimed at reducing levels of family distress and accommodation of OCD symptoms. Parents and caregivers are encouraged to read through these resources as their young person completes each stage of the programme, however, they are not required to do so in order for their young person to proceed in the programme. An overview of the content of the parent/caregiver resources that correspond to each stage of the OCD? Not Me! programme is provided in table 1.
In order to ensure that the OCD? Not Me! programme was based on current best practice in OCD treatment for young people, we developed a steering committee consisting of six researchers and practitioners, with known expertise and experience in treating OCD among young people. We asked each member to comment on important aspects of programme development, such as content, length, structure and language, by submitting their feedback via an online questionnaire. The programme protocol was reviewed in line with these recommendations.
A final step in the development of the OCD? Not Me! programme was to adapt the programme protocol for administration online. As online interventions often suffer from low treatment adherence and high attrition rates, 30 a number of considerations were taken into account when adapting the programme. In order to maximise treatment and adherence and minimise participant attrition, we aimed to create an accessible and appealing online environment by incorporating elements of persuasive system design found to support behaviour change in internet interventions. 30 31 For example, interactive exercises were developed to deliver programme content and personalised feedback, in order to maximise user engagement. The programme was structured so that participants are unable to progress through the programme without completing the previous stage. An automated system of reminder emails (reminding participants to log into the programme after a week of inactivity) was also developed, with the aim of improving programme adherence. Finally, in order to optimise treatment access for users who require more specialised or intensive face-to-face services, we developed a national referral database, which was incorporated into the programme website (http://www.ocdnotme.com.au). This database allows users to search for mental health providers in their local area, and also provides youth mental health crisis and support hotline details.
Following development of the programme content and website, we implemented a two-stage testing and audit process with two primary aims (1) to evaluate the usability of the website using a participant drawn from our target demographic; and (2) to maximise the security of data collected online. In order to address the first aim, we recruited a young person and parent/caregiver dyad from our target demographic who presented at the Curtin Psychology Clinic seeking treatment for OCD. After providing informed consent to participate in the preliminary trial of the OCD? Not Me! programme, this dyad was invited to work through the programme using a computer located at the Curtin Psychology Clinic. This trial consisted of four sessions over 4 weeks, and was conducted with the assistance of a therapist familiar with the programme, who was available to answer questions regarding programme content or technical issues. Feedback was obtained from both the young person and their parent/caregiver regarding the ease of use of the programme, the relevance of programme content, and the time taken to complete various aspects of the assessment and intervention process. Further revisions to the programme were made in line with the feedback received.
To address the second aim, an independent security and vulnerability audit was undertaken to identify potential security risks associated with the data collection processes enacted in the OCD? Not Me! programme. Areas of risk were addressed in line with recommendations provided by the auditors, and an ongoing vulnerability management plan was developed.
CURRENT INTERVENTION: RESEARCH PROTOCOL
Once the programme had been developed and reviewed, and online data security risks had been addressed, a SPIRIT-compliant research protocol (see table 2 ) was developed to evaluate the effectiveness of the programme for reducing OCD symptoms and related distress in the target population.
AIMS AND HYPOTHESES
The main aim of the OCD? Not Me! research trial is to investigate whether the OCD? Not Me! treatment programme is effective in reducing obsessive-compulsive symptoms among young Australians aged 12-18 years with a primary diagnosis of OCD. Secondary aims were to investigate the effectiveness of the programme for improving psychological well-being (measured in terms of quality of life and self-esteem) among young people with OCD, and for reducing psychological distress and family accommodation of OCD symptoms among their parents and caregivers. Our primary hypothesis is that young people will show a significant reduction in OCD symptoms at posttreatment compared with pretreatment. A secondary hypothesis is that young people will show a significant improvement in self-esteem and quality of life at posttreatment compared with pretreatment. In addition, we hypothesise that parents and caregivers will report reductions in their levels of psychological distress, and of family accommodation of OCD symptoms, posttreatment compared with pretreatment.
METHODS/DESIGN Study design and data analysis
We will conduct an open trial, using a pretest post-test within-groups design to evaluate change on outcome measures. This research design is recommended when conducting preliminary research on the effectiveness and feasibility of novel treatments. 32 Following screening, eligible participants will complete the outcome measures at time 1 and then again following completion of the programme at time 2 ( post-test). The flow of participants through the study is shown in figure 1 .
Sample size
Sample size calculations were based on a moderate effect size at the conventional α level of 0.05. A moderate effect size was estimated on the basis of results from a review of self-help treatments for anxiety disorders in young people. 33 Based on this, it was calculated that a minimum of 45 participants is required to adequately power the study. The literature on which to base estimated attrition rates was limited, however, a randomised controlled study of internet-based CBT for child anxiety disorders indicated a screening exclusion/ dropout rate of 38% and a further 25% dropout rate from the treatment condition. 34 It should be noted that in this study, screening and pretesting assessments were conducted with trained interviewers via telephone. Based on this estimate, and taking into account the fully automated nature of the screening and pretesting process in the current trial, we aimed to recruit 150 participants to the screening process to account for participants lost to screening, pretesting and later attrition during treatment. 35 who speak English and who have internet access and an email address. In addition, participants are not eligible if they report current moderatehigh self-harm or suicide risk as measured by the suicide risk module of the Mini International Neuropsychiatric Interview for Children and Adolescents (MINI-KID). 36 This module contains 14 yes/no questions that produce a dichotomous suicide risk rating ( present or not present) as well as a numeric suicide risk score with identified anchors for 'low', 'moderate' and 'high' suicide risk. This module has shown good to excellent inter-rater and retest reliabilities for current and lifetime suicidality (area under the curve=0.89-0.99, κ=0.81-0.96). 36 Further exclusion criteria include elevated symptoms of eating disorder or psychosis, as measured by the SCOFF questionnaire 37 and the Adolescent Psychotic-Like Symptom Screener (APSS). 38 
Recruitment
Recruitment of participants to the OCD? Not Me! programme is via existing referral networks of general practitioners mental health professionals, as well as through advertising in print media and on social networking sites. As part of the referral process, information about the programme is provided via conference/workshop presentations and direct communication with specialist healthcare providers.
Procedure Young people and their parents and caregivers are invited to register for the study by accessing the website (http://www.ocdnotme.com.au), and are able to provide informed consent to participate in the programme by following an online consent procedure. Once informed consent has been provided, participants receive secure login details that enable them to log into the screening assessments and, if eligible, to access the programme. To determine whether the OCD? Not Me! programme is appropriate for the young person's current symptoms, they are invited to complete the screening measures described above. These measures are administered online via the website and are automatically scored to immediately determine programme suitability. If the programme is deemed suitable, the young person is then invited to complete the young person pre-programme assessment battery described below. In addition, parents and caregivers receive an email notification informing them that the OCD? Not Me! programme has been deemed suitable for their young person's current needs. Parents and caregivers are also required to complete the parent/caregiver pre-programme assessment battery described below, by clicking on a link provided in the email. As with the screening measures, the preprogramme assessments are administered and scored entirely online, via the website. Once eligible participants and their parents/caregivers have completed the preprogramme assessment batteries, young people then receive cumulative access to the eight-stage online programme. As participants begin each stage, an automated email is sent to parents/caregivers with a link to the supporting resources for that stage. As the programme is fully automated, no clinician contact is utilised throughout the assessment or treatment process, or in the follow-up of idle accounts. Participants who do not log into their account for a week receive an automated email reminding them to login. Should the participant's account remain idle, this email is resent once a week for 3 weeks. At the end of this period, participants who have not logged into the programme in the preceding month are locked out of their account. They are able to access the programme if they complete the registration and pretesting period again. A participant is considered a dropout if their account is idle for 1 month.
If the programme is not deemed suitable for the young person, they are immediately notified, and their parent/caregiver will receive an email informing them of the outcome of the screening assessment. In addition, if young people indicate during the screening assessment that they are currently experiencing moderatehigh risk of self-harm or suicide, their parents/caregivers will receive a separate email informing them of this risk, with information and resources on how to manage it. Parents and caregivers are invited to seek out more intensive and specialised services using the national referral database.
Diagnostic assessment
In order to establish a diagnosis of OCD and to determine the presence of other comorbid diagnoses, we developed the Youth Online Diagnostic Assessment (YODA). The YODA is an online self-report measure designed to assess psychiatric symptoms in young people according to the diagnostic criteria outlined in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-V). 39 Development of the YODA for the purpose of this study was necessary because there were no comprehensive psychiatric assessments available for young people that were (A) self-report format; (B) designed for online administration and (C) available free or at minimal cost. The YODA covers the following disorders: OCD, separation anxiety disorder, social phobia, specific phobia, panic disorder, generalised anxiety disorder, major depressive episode, dysthymia, post-traumatic stress disorder, bulimia, anorexia, tic disorders, Tourette's disorder, attention deficit/ hyperactivity disorder, conduct disorder, oppositional defiant disorder and pervasive developmental disorder.
Outcome measures-young people
To capture detailed data on young people's OCD symptoms and their well-being before and after the programme, we constructed a comprehensive assessment battery from a number of extant measures. These measures are described in detail below.
The Children's Florida Obsessive Compulsive Inventory
The Children's Florida Obsessive Compulsive Inventory (C-FOCI) 40 was selected to assess OCD symptoms. This measure is a brief self-report measure of OCD symptoms in children and adolescents, comprising a 17-item symptom checklist and a 5-item severity scale. The C-FOCI was selected because it has been validated for internet administration and is suitable to compare with the Children's Yale-Brown Obsessive Compulsive Scale (CY-BOCS). 35 While the clinician-administered version of the CY-BOCS is often cited as the gold standard measure of OCD symptoms in young people, the selfreport version performs less well-as a result, it has been argued that this measure is not feasible for use outside clinical settings. 40 The C-FOCI has demonstrated adequate internal consistency, and convergent and discriminant validity. 40 In addition to pretest and post-test administration, participants are asked to complete the C-FOCI prior to starting each stage of the programme.
Children's Obsessive Compulsive Inventory-Revised
The self-reported Children's Obsessive Compulsive Inventory-Revised (ChOCI-R) 41 was selected as a secondary measure of OCD symptoms. This 32-item measure comprises 20 questions that evaluate the presence of specific obsessions and compulsions in children and adolescents, and 12 questions that assess severity of OCD symptoms and associated impairment. The ChOCI-R has demonstrated excellent internal consistency, and good convergent and discriminant validity. 41 The Youth Quality of Life Instrument-Short Form The Youth Quality of Life Instrument-Short Form (YQoL-SF) 42 was chosen to measure quality of life. The YQoL-SF is a 16-item self-report scale that provides a multidimensional assessment of quality of life among children and adolescents. Psychometric data for the longer version of the scale (the Youth Quality of Life Instrument-Revised) support the reliability and validity of this instrument. 42 Rosenberg Self-Esteem Scale The Rosenberg Self-Esteem Scale (RSES) 43 was chosen to measure self-esteem. This 10-item measure was designed to assess self-esteem among children and adolescents, and is the most widely used measure of self-esteem available. The RSES has adequate internal reliability and evidence supports the construct validity of this measure.
43-45
Feedback questionnaire A 10-item online feedback questionnaire was developed to assess participants' experience of the OCD? Not Me! programme. This self-report questionnaire uses a combination of Likert-type response scales and open-ended questions to assess various dimensions of participant experience including enjoyment, relevance, satisfaction and degree of completion. This survey is automatically issued via email link when participants exit the programme (subsequent to withdrawal, dropout or completion).
Outcome measures-parents and caregivers
The aim of including outcome measures for parents and caregivers was threefold: (A) to collect parent/caregiver reports of their young person's OCD symptoms; (B) to assess parent/caregiver involvement in their young person's OCD rituals and (C) to assess parent/caregiver distress. The measures included in the parent/caregiver assessment battery are described below.
ChOCI-R ( parent report)
The parent-report version of the ChOCI-R was selected to corroborate the self-report version of the ChOCI-R administered to the young person. Similar to the selfreport version of this scale, the parent report comprises 20 questions that evaluate the presence of specific obsessions and compulsions in children and adolescents, and 12 questions that assess severity of OCD symptoms and associated impairment. Psychometric evaluation of this scale has indicated that it displays good internal consistency, and convergent and divergent validity, and that item and scale scores share strong correlations with scores on the self-report scale. 41 Child Obsessional Impact Scale-Revised The parent-report version of the Child ObsessionalCompulsive Impact Scale-Revised (COIS-R) 46 was selected to assess the degree to which OCD symptoms were causing functional impairment in the young person. This 33-item measure assesses OCD-specific functional impairment across four domains (daily living skills, school, social, family/activities) and has good internal consistency, concurrent validity and test-retest reliability. 46 Family Accommodation Scale for Obsessive Compulsive Disorder The Family Accommodation Scale for Obsessive Compulsive Disorder-Self-Rated Version (FAS-SR) 47 was chosen to measure the degree to which family members facilitate or participate in a young person's OCD-related rituals and/or avoidance. This 19-item measure has demonstrated excellent internal consistency and strong convergence with criterion measures. 47 
21-Item Depression Anxiety Stress Scales
The 21-item version of the Depression Anxiety Stress Scales (DASS-21) 48 was selected to measure parental distress. This scale is designed to measure psychophysiological symptoms of depression, anxiety and stress, in clinical and non-clinical populations. Psychometric evaluation of this scale has indicated that it demonstrates adequate internal consistency and concurrent validity.
Data analyses
Multilevel mixed effects linear regression will be used to evaluate change on the outcome measures. A generalised linear mixed model (GLMM) procedure will be used to test for the effect of time in the context of a hierarchical design, with time treated as a fixed effect, and participants treated as a random effect. The primary benefit associated with using the GLMM maximum likelihood procedure is that it maximises statistical power and reduces the impact of sampling bias due to participant attrition, as it does not rely on all participants providing data at each time point. 49 In addition, GLMM can account for unequally spaced data collection points and correlations between repeated measurements. 50 Because this procedure uses all available data at each time point, it is particularly useful for conducting intent-to-treat analyses. 50 Significant main effects for time will be followed up with pairwise contrasts to compare pretreatment to posttreatment scores on each of the outcomes measures. Effect sizes will be calculated within groups, using the formula provided by Cohen. 51 In addition, we will calculate the proportion of participants who report reliable and clinically significant change on the C-FOCI and ChOCI, using the methodology proposed by Jacobson and Truax. 52 Data collection and monitoring Data will be collected and managed in line with the Australian Code for the Responsible Conduct of Research. 53 As part of the intervention development, software was developed to automatically and securely monitor, score and download data collected online. Members of the research team are responsible for overseeing and monitoring data collection, and for providing progress reports to the Australian Government Department of Health.
To motivate participants to engage with the programme and to promote participant retention, participants are offered one entry into a prize draw for a gift card valued at $A30 when they reach the halfway point of the programme. Identifying data collected from participants for the purpose of notifying them about the results of the prize draw is automatically separated from other data collected.
Ethics
The Curtin University Human Research Ethics Committee approved the study protocol, and the trial was registered with the Australian New Zealand Clinical Trials Registry (ACTRN12613000152729).
Methodological considerations
The current study has several strengths, including the repeated measurement of OCD symptoms, and suicide and self-harm risk at the beginning of each stage of the OCD? Not Me! programme. The use of repeated measurements allows us to monitor and respond to risk, as well as to analyse trajectories of change in OCD symptoms over the course of the programme. In addition, the inclusion of a broad range of outcome measures, such as self-esteem, family accommodation and family distress, allows us to evaluate the impact of the programme on clinically meaningful outcomes relating to quality of life and family functioning. Some limitations must also be acknowledged. First, the validity of the study may be affected by the use of a diagnostic measure (YODA) that has not yet been validated, and the reliance on self-report measures.
Second, the absence of a control condition due to the open trial design limits conclusions about the efficacy of the programme.
DISCUSSION
This paper presents the protocol of a study designed to assess the effectiveness of a novel, online, self-guided programme for the treatment of young people with OCD. While CBT with ERP is currently considered the first-line treatment for youth with OCD, 10 considerable issues in the dissemination and take up of this treatment in its face-to-face format have given rise to a call for a stepped-care approach. 54 Internet-based self-help interventions are an important contribution to the steppedcare approach, and there is growing evidence to support the effectiveness of such interventions in treating a range of mental health problems. 55 56 Despite this, there are few studies that have evaluated the effectiveness of such programmes for treating youth with OCD.
CONCLUSION
We believe that this is the first study to evaluate a fully automated, self-guided iCBT intervention for OCD among youth. The intervention described in the current study is an innovative, fully online programme that utilises the principles of ERP to address the symptoms of OCD in young people. In addition, the programme provides psychoeducational resources and support for family members, with the aim of reducing levels of family accommodation of OCD symptoms, and alleviating psychological distress among parents and caregivers. This intervention represents a viable low-intensity treatment for young people with OCD.
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